Dr. Simpson: Blood transfusion as a method of treatment of rheumatoid arthritis has been employed by Copeman (1931 a, b), Appelqvist and Holsti (1947) , Hartung (1943), Hench (1938), Holbrook (1936) and others. The aim of this investigation was to find the effect of transfusions of whole blood, concentrated red cells and plasma, on the blood picture and general condition of patients suffering from the rheumatoid type of polyarthritis. We have at the moment completed only the preliminary work, and we are as yet unable to form any definite conclusions from the results. Serial plasma protein estimations, sedimentation rates, crude and corrected suspension stability readings, by the spa method of Collins, Gibson, Race and Salt (1939) , hmematocrit readings and hemoglobin estimations were made in all cases, and red cell counts were done when it was thought they might be useful. The tests were done initially before transfusion and thereafter at weekly intervals. As far as possible experimental errors were eliminated; for instance, one person has been responsible for each estimation during the whole period and the technique has been standardized.
grammes %; average 4 5 grammes %. Globulin 1-2-2-9 grammes %; average 2 5 grammes %. A/G ratio = 4: 1 to 12: 1; average 2: 1. I shall describe the results of plasma protein estimations obtained initially in 24 cases of rheumatoid arthritis, and 5 cases of ankylosing spondylitis, and the effects of blood transfusions on 21 cases of rheumatoid arthritis which we have followed up for at least one month.
High Normal Low
High Analysis of intitialfindings of 24 cases ofrheumatoid arthritis.-The chart (Fig. 1) is divided into three columns reading from left to right: high values, normal values, low values. The number of cases is represented on the ordinate. It will be seen that 21 cases of rheumatoid arthritis show normal total protein figures and 3 cases show slightly low figures. Fibrinogen readings are high in 15 cases and normal in 9. Where normal they were at the upper limit of normality (035-O4 gramme %Y). Albumin was normal in 18 cases, in 6 it was low and in these cases it was associated with a raised globulin in every case but one. The globulin shows a normal figure in 13 cases, a high figure in 5 cases and a low figure in 6 cases.
The A/G ratio shows a normal figure in 15 cases, a high figure in 3 cases (in every case due to a low globulin), and a low figure in 6 cases, the latter being due to a raised globulin and an associated low albumin.
Analysis of initial findings in ankylosing spondylitis.-5 cases only were examined. The total protein was high in 3 cases (9 0 grammes % in each case), and within normal limits in 2 cases. Fibrinogen values were high in all cases. Albumin readings were normal in all cases. Globulin was high in 2 cases and normal in 3 cases and the A/G ratio was normal in every case.
The abnormal readings in rheumatoid arthritis were associated with extensive involvement and marked activity as judged from the clinical evidence, from the degree of anmmia, and from the sedimentation rate. The cases showing initial normal readings tended to be either more chronic or very early types. This does not include the fibrinogen figures which tended to be high in all cases. RMFibrinogen rIlAlbumin -Globulin A/6 Rato Effect of blood transfusions on 21 cases of rheumatoid arthritis.-We found that we could divide the cases into three types.
Type 1: 11 cases which showed abnormal protein values initially became normal after transfusion, packed cells being given in every case but one. This case was given whole blood and it also showed a return of normal protein values after transfusion. One of these cases showed a return of abnormal values within a month after transfusion, but not within fourteen days. The other 10 maintained the normal values for at least a month during which time they were observed. Fig. 2 illustrates one case. The dotted line represents corrected suspension stability readings and it will be noted that these show a temporary improvement accompanying the reversal of the abnormal plasma protein values.
Type 2: 5 cases which were normal before transfusion showed abnormal readings during the month after transfusion, but in each case an interval of fourteen days had elapsed before this occurred (see Fig 3) . In one case later readings showed a return to normal again.
Type 3: 3 cases which had normal plasma protein readings before-transfusion showed no change afterwards (Fig. 4 ). Two cases which were transfused with plasma alone had normal figures before transfusion, and continued to show normal figures afterwards.
We intend to find the effect of plasma on cases showing initial abnormal plasma proteins as soon as possible.
So far we do not find it easy to correlate these changes with other changes found in the blood. We find that the return to normal values is coincident with a betterment in the general condition of the patient. We do not think that there is any immediate objective improvement in the articular condition but this is very difficult to assess.
Dr. D. Hall Brooks: Dr. Simpson has mentioned, in passing, the temporary improvement in the corrected suspension stability and sedimentation rate in some cases. I shall show how the blood picture as a whole is altered by blood transfusion, using the same examples and the same types as previously mentioned, i.e. (1) initial abnormal plasma proteins becoming normal after transfusion; (2) normal plasma proteins becoming abnormal after transfusion; and (3) normal remaining normal.
The normal figures we have taken for these factors are: Hmemoglobin 100% = 14 grammes %. Hematocrit 42-45%. Sedimentation rate (Wintrobe) 0-15 mm. in 1 hour (female); 0-10 mm. in 1 hour (male). Corrected suspension stability 85-95% in 1 hour (Spa Hospitals method).
On the graphs will be seen the hematocrit, hlemoglobin and the corrected and crude suspension stability rates. The crude sedimentation rate by Wintrobe's method paralleled almost exactly the suspension stability values. In all these cases blood transfusion resulted in a rise in the haematocrit and hemoglobin values. The crude and corrected suspension stability improved temporarily with the lessening of anoemia and improvement of the plasma protein picture. At the same time the general condition of the patient improved markedly.
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Chart I is an example of initial abnormal proteins becoming normal after transfusion. It will be noticed that haematocrit, hemoglobin and suspension stability, both crude and corrected, all improved temporarily and that four weeks after transfusion, the haemoglobin and hematocrit were still higher than on admission, but the corrected suspension stability had returned to the original abnormal value. The maximal improvement, both clinical and biochemical, occurred seven to ten days after transfusion, after the plasma proteins had returned to within normal limits. The next chart is of the second type where initial normal plasma protein readings temporarily became abnormal after transfusion. before and after transfusion.
In Chart II a rise in heematocrit, hmemoglobin and suspension stabil-ity occurred, but whilst the hawmoglobin was still ma Ima as a result of transfusion, the crude and corrected suspension stability values and huematocrit had dropped, coincident with the change to abnormal albumin and globulin values. The fibrinogen readings, however, remained unchanged. In Chart III an example will be seen of the third type where normal plasma protein values remain normal after transfusion. There is a rise in the hiematocrit, hemoglobin and crude suspension stability, but the corrected suspension stability remains substantially the same throughout the five weeks during which the case was under review.
Effects of transfusion.-Subjectively: The patients state that the pain was a little easier and they have less stiffness and more energy, feeling stronger in themselves and they find they are less easily fatigued and less depressed. Objectively: Trophic and other peripheral changes appear to be considerably improved. There is little or no obvious change in the appearance of the joints, either clinically or radiologically. The blood picture shows evidence of at least temporary improvement.
Chart IV is an example of one of the two cases which received 400 ml. of reconstituted plasma. It will be seen that there is little change after transfusion. This is only the preliminary work, and we do not wish to draw any conclusions from the small number of results so far obtained. It is our intention to continue these studies with adequate normal controls for all the biochemical and hematological methods used and attempt to discover what constituent of blood is responsible for the improvements noted. The follow-up period of one month has been so limited because this hospital admits patients for an average duration of only six weeks, but these patients are being readmitted at regular intervals for further observation.
two attacks in his left knee, five years previously. Four years ago the condition became chronic with acute exacerbations, the hands and feet also becoming affected. Shortly after this, tophi appeared first on the ears and then on the hands and feet. Two years ago, when first seen at the Royal National Hospital for Rheumatic Diseases, he showed deformity with ulnar deviation and swelling of his hands and swollen ankles and feet. He had lost a great deal of weight, was anemic and had a plasma uric acid of 16 mg. % (blood urea 44 mg. %). In the past, gold therapy had made the condition worse and a muscle biopsy had shown no evidence of any rheumatoid factor. There was no family history of gout. He reacted well to colchicine and was controlled on a low-purine low-fat diet and extra fluids, after elimination of gross dental sepsis, the application of splints and sedative eliminative physical treatment. Since his first admission he has had several relapses, life being only bearable while he took colchicine, and when this was withdrawn on one occasion, he was admitted in a critically ill condition, with a temperature of 102°F., dehydrated, and with acute pain and swelling of both hands and both feet. Atophan appeared to have little effect in controlling the condition. The biochemical findings were-plasma uric acid 16 mg. %, blood urea 44 mg. %, sedimentation stability 58% (maximal), hamoglobin 49% W.B.C. 9,800, cholesterol 50 mg. %.
Dr. Kerstey outlined the criteria which, in this case only when taken together, were diagnostic of gout-the acute onset, complete remissions in the early stages, the raised plasma uric acid, X-ray changes, reaction to colchicine and later the appearance of tophialso the value of the negative muscle biopsy. Unusual factors in a case with a comparatively short history were the marked loss of weight, the anxemia and the absence of family history of the condition. He outlined in this connexion the work of Talbot on sex linkage of a hereditary factor in rise of blood uric acid (occurring in 25 % of the non-gouty relatives of gouty patients, 80% of those with high blood uric acid levels being males).
No trigger factors-particular foods, sensitivity to sepsis, trauma or worry-had been discovered in this case. The value of colchicine in small dosage between attacks-a
